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Q1
a) A body of mass 2.7 kg is on an inclined plane inclined at an angle θ to horizontal. The frictional force between the body and the plane is represented by a coefficient of friction, µ = 0.7  . All calculated values to be expressed to 2 decimal places. Assume acceleration due to gravity g = 9.8 ms-2. Express your answers to two decimal places.
Calculate:
i. The force on the body parallel   to the plane due to gravity.		(3 marks)
ii. The reaction force, R, that the plane exerts on the body.			(3 marks)
iii. The maximum angle of inclination for the body not to slide down the plane.
(4 marks)

(b) A body of mass 300g is dropped from a vertical height of 1.3m. Calculate the speed at impact on ground.	Assume acceleration due to gravity g = 9.8 ms-2. Express your answer to two decimal places.								(5 marks)
	
(c) A projectile of mass 25g penetrates a target to a depth of 0.4m. If the speed at initial impact is 500 ms-1 determine the resistive force that the body exerts on the projectile, assuming uniform resistance. Express your answer to two decimal places.	
(5 marks)




























Q2
(a) Using simple sketches, compare the stress- strain relationship for a ductile metal and a brittle material.										
(6 marks)
(b) An applied force stretches a uniform wire. If the change in length is 10-4 m and the strain was 0.01, calculate the original length of the wire. Express your answer to two decimal places.										(4 marks)

(c) A vertical uniform wire has Modulus of Elasticity 62 x 109 pascals, cross-sectional area 0.1 cm2 and natural length 1.9 m. Calculate the stress and strain values when a mass of 125 kg is suspended from one end. Express your answer to two decimal places.	 Assume acceleration due to gravity g = 9.8 ms-2.
(10 marks)


Q3
(a) How much energy is required to raise the temperature of a body with specific heat 200 J kg-1 K-1 and mass 3kg through a temperature increase of 10 K? Express your answer to two decimal places
(5 marks)
(b) A metal bar of initial length 10m at 20OC is raised in temperature to 100OC. If the coefficient of thermal expansion is 10-4K-1, what is the new length of the bar? Express your answer to two decimal places
(5 marks)
(c) A laser pulse of total energy 10J is applied for 1µs. If the pulse has a rectangular temporal profile, what is the power? Express your answer to two decimal places
(5 marks)
(d) A force of 100N is applied to a body and accelerates it from 4 ms-1 to 10 s-1 over a duration of 0.2s.What is the acceleration? Express your answer to two decimal places
 (5 marks)
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Q4  
a. What is the definition of a system undergoing Simple Harmonic Motion? 
(4 marks)
b. Write an expression for the displacement, x, as a function of time and describe the symbols used in your expression.						(4 marks)
c. A 2kg object is attached to the bottom end of a vertical spring. The spring constant is 196Nm-1. The object is held 5 cm from the equilibrium position and released at t=0 s. All calculated values to be expressed to 2 decimal places. 
 (4 marks)	
i. Find the angular frequency w, frequency f, and period, T. 
(6 marks)
ii. What is the maximum speed of the object?
(3 marks)
iii. What is the maximum acceleration of the object?		(3 marks)



Q5  
Two hard spheres collide in a perfectly elastic collision. Determine the velocity of each ball after the collision.	All calculated values to be expressed to 2 decimal places.										(20 marks)
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